lation is of interest. Bonar (1965) drew attention to the possibility of a high prevalence of raised blood pressure in his practice on the Hebridean island of Tiree, Argyllshire. As the Glasgow Mass Miniature Radiography Cardiorespiratory Screening Unit offered facilities for multiphasic screening, a sudy using standardized methods was designed to determine the distribution of blood pressure levels on Tiree and to compare results with those of samples drawn from mainland urban and rural groups in Glasgow and Clackmannan.
Material and Methods
The island sample was drawn from the Register of Electors (Wilson, 1964) and revised to include all changes up to one month before the survey. The sample comprised 324 male and 351 female island residents over the age of 15 years-a total of 675 potential exainees.
As it was not possible to obtain a mainland sample of the general population it was decided to use numerically similar age-and-sex-matched groups living in the rural surroundings of Clackmannan and the urban surroundings of Glasgow. These groups comprised individuals working in industry next due to be examined routinely by the cardiorespiratory screening unit Each household on the island was visited by a member of the survey team two weeks after a questionary (Rose and Blackburn, 1968) A seated blood pressure estimation was made by one of three similarly trained observers. An accurate sphygmomanometer with a cuff 12 by 24 cm. was used, the disappearance of the sounds being recorded as the diastolic pressure. The blood pressure measurements of the three observers had already been compared in a trial employing a cross-over design (Cochran and Cox, 1960) . This showed that there were no significant differences between these observers for both systolic and diastolic blood pressure.
The width of the radiological image of the heart was measured by a line connecting the right and left borders of the heart at the points of maximum curvature (Fig. 1) Fig . 3 shows the means and standard deviations of systolic and diastolic blood pressure by age and sex in the three samples. In each of the age groups where numbers were sufficient for comparison the levels of the Tiree population exceeded those of the mainland. There were few significant differences in blood pressure between Glasgow and Clackmamnan, whereas above the age of 30 both systolic and diastolic blood pressures were significantly higher in Tiree than in either Glasgow or Clackmannan. Fig. 4 and Table II show that the width of the radiological image of the heart was significantly greater in the island than on the mainland. (Reid, Holland, and Rose, 1967 Males and females in Glasgow were shorter than their coevals in Tiree and Clackmannan, between whom differences were not significant. Glasgow males and females were also lighter than their coevals in Tiree, the differences being at a less significant level in females. With the exception of men aged 40 to 59, the Clacknmannan sample had the same relation to the Tiree as the Glasgow sample. In general there were no apparent differences between the three samples in the proportions showing symptoms of " angina," "infarction," and " intermittent claudication " (Rose and Blackburn, 1968), nor in major and minor E.C.G. evidence of ischaemic heart disease as measured by Minnesota coding summaries I and II (Blackburn, Keys, Simonson, Rautaharju, and Punsar, 1960 M from apparently healthy people at work, the response rate of 62% in Clackmannan, caused by a strike in one of the factories taking part in the survey, compared rather unfavourably with 80% in the Glasgow and Tiree samples. On the other hand, the probability that accurate characterization of the Tiree population had been achieved was enhanced by matching the National Health Service records of the Tiree non-respondents with a random selection of the Tiree respondents. This showed that there was less morbidity in the non-respondents than in the respondents. The survey confirmed the presence of an apparently higher level of blood pressure in age-and-sex-matched samples of the island compared with the mainland. This may be supported by the observation that mean measurements of the transverse width of the radiological image of the heart were significantly larger in the island compared with the mainland samples in all age groups by sex. These observations are associated with several considerations.
For example, arm girth was not measured in these samples. Pickering, Roberts, and Sowry (1954) and Miall and Oldham (1955) thought that the effect of increasing arm girth and body weight was of sufficient importance to require a correction factor. On the other hand, B0e, Humerfelt, and Wedervang (1957) undertook a large study in Norway, and though they confirmed that obesity and increased arm girth did play a part in raising blood pressure levels they felt that this factor had been overemphasized and that little, if any, correction was required. This view was confirmed by Epstein and Eckoff (1967) . W. W. Holland (personal communication, 1969) has now shown that the use of a cuff of standard width is of more importance.
Bays and Scrimshaw (1953) concluded that there was inadequate evidence to suggest that either geographical or cultural factors had a significant effect on the frequency of essential hypertension. More recently, higher mean levels of blood pressure have been reported in American negroes (Comstock, 1957) and higher mean levels of blood pressure in rural as compared with urban populations have been reported in Jamaica (Miall, Kass, Ling, and Stuart, 1962) . On the other hand, Lovell (1967) has shown that in certain of the islands of Oceania the blood pressure is lower than expected and does not rise with age. Tiree is an island sample which has higher mean levels of blood pressure than the mainland samples and which also shows an increase with age. The Clackmannan and Glasgow samples are also of interest in that they represent rural and urban communities in which the blood pressure levels are similar.
The mean levels of blood pressure by age and sex were also higher in Tiree than in the selected samples of post office workers in London, Norwich, Gloucester, and Peterborough in the U.K. and their equivalents in Westchester (New York), Washington, and Baltimore in the U.S.A. (Reid et al., 1967) . Levels of blood pressure in the Tiree sample also appear to exceed those of the population of the Orcadian island of Westray (W. Taylor, personal communication, 1969 ).
Significant differences in mortality also postulated by Bonar (1965) in the three samples are unlikely to emerge for several years, but incidence surveys of morbidity planned as part of the longitudinal study may exhibit differences more rapidly than mortality figures.
ITe greater weight and height of the island samples compared with those of the mainland may prove to have some relevance in explaining the differences in blood pressure, but other possible related factors include diet and water supply, and these are currently being investigated.
The continued surveillance of these samples offers the prospect of investigating further the differences reported in this paper, but larger samples from the Western Isles and mainland samples from the general population may be necessary for conclusive results. The value of multiphasic screening may yet have to be established for the individual, but the procedure is eminently suitable for the study of the natural history of disease in the general population.
The undernoted supplementary tables are available on request direct to us: 
